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Water lee and other volatiles may be loeated in the Moon’s polar regions, with suffieient 
quantities for in situ extraetion and utilization by future human and robotie missions. Evidenee 
from orbiting spaeeeraft and the LCROSS impaetor suggests the presenee of surface and/or near- 
surface volatiles, including water lee. These deposits are of interest to human exploration to 
understand their potential for use by astronauts. Understanding the eomposition, quantity, 
distribution, and form of water/H speeies and other volatiles assoeiated with lunar eold traps is 
identified as a NASA Strategic Knowledge Gap (SKG) for Human Exploration. These polar 
volatile deposits eould also reveal important information about the delivery of water to the Earth- 
Moon system, so are of seientifie interest. The seientifie exploration of the lunar polar regions 
was one of the key reeommendations of the Planetary Seienee Deeadal Survey. In order to 
address NASA’s SKGs, the Advaneed Exploration Systems (AES) program seleeted three low- 
eost 6-U CubeSat missions for launeh as secondary payloads on the first test flight (EMI) of the 
Spaee Eauneh System (SES) seheduled for 2017. The Eunar Elashlight mission was seleeted as 
one of these missions, speoifieally to address the SKG assoeiated with lunar volatiles. 
Development of the Eunar Elashlight CubeSat eoneept leverages JPE's Interplanetary Nano- 
Spaeeeraft Pathfinder In Relevant Environment (INSPIRE) mission, MSEC’S intimate 
knowledge of the Spaee Eauneh System and EM-1 mission, small business development of solar 
sail and eleetric propulsion hardware, and JPE experienee with speeialized miniature sensors. 

The goal of Eunar Elashlight is to determine the presence or absenee of exposed water iee and its 
physieal state, and map its eoncentration at the kilometer seale within the permanently shadowed 
regions of the lunar south pole. After being ejeeted in eislunar spaee by SES, Eunar Elashlight 
deploys its solar panels and solar sail and maneuvers into a low-energy transfer to lunar orbit. 

The solar sail and attitude eontrol system work to bring the satellite into an elliptieal polar orbit 
spiraling down to a perilune of 30-10 km above the south pole for data eolleetion. Eunar 
Elashlight uses its solar sail to shine refieeted sunlight into permanently shadowed regions, 
measuring surfaee albedo with a four-filter point speetrometer at 1.1, 1.5 1.9, and 2.0 pm. Water 
iee will be distinguished from dry regolith from these measurements in two ways: 1) spatial 
variations in absolute refleetanee (water iee is mueh brighter in the eontinuum ehannels), and 2) 
refieetanee ratios between absorption and eontinuum ehannels. Derived refleetanee and 
refleetanee ratios will be mapped onto the lunar surface in order to distinguish the composition 
of the PSRs from that of the sunlit terrain. Eunar Elashlight enables a low-eost path to in-situ 
resouree utilization (ISRU) by identifying operationally useful deposits (if there are any), whieh 
is a game-ehanging capability for expanded human exploration. 



